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monic $A$ $p$
$p$ $f(\lambda)\in K$
$f(x)-f(y)=\psi(X;y)(x-y)$ $\psi(x,y)$ $v=\psi(A, \lambda I)p$




$(A-\lambda I)(\psi(A, \lambda I)=f(A)-f(\lambda I)$
$\lambda=\alpha_{i},$ $i=1,2,$ $\ldots,$ $d$ $v$














$\alpha_{i}$ $\alpha_{j},j\neq i$ $d-1$ $A-\alpha_{j}I$
(iv) $\psi(A, \lambda I)p$ Homer
1 $f(\lambda)=\lambda^{2}+\lambda+5$ $A$
$A=(\begin{array}{llll}0 l 0 0-5-1 0 0-30 0 133 -5-1 \end{array})$
$A$ $f(\lambda)^{2}$
$e_{1},$ $e_{2},$ $e_{3},$ $e_{4}$
$f(\lambda)$
$e_{1}$ Krylov
$L_{A}(e_{1})=span\{e_{1}, Ae_{1}\}$ e2 $L_{A}(e_{1})$





$p$ $f(\lambda)\in K[\lambda]$ 3
$\psi(x,y)$ $f(x)-f(y)=\psi(x,y)(x-y)$
(i), (ii), (iii)
(i) $v=\psi(A, \lambda I)^{3}p$ $\lambda=\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{d}$
$(A-\lambda I)^{3}v=0, (A-\lambda I)^{2}v\neq 0$
(ii) $v=\psi(A, \lambda I)^{2}F(A)p$ $\lambda=\alpha_{1},\alpha_{2},$ $\ldots,$ $\alpha_{d}$
$(A-\lambda I)^{2}v=0, (A-\lambda I)p\neq 0$
(iii) $v=\psi(A, \lambda I)F(A)^{2}p$ $\lambda=\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{d}$
$(A-\lambda I)v=0, v\neq 0$
$p$ Krylov $L_{A}(p)$
$S_{(3)}=$ span$\{p,Ap, A^{2}p, \ldots, A^{d-i}p\},$
$S_{(2)}=span\{f(A)p, Af(A)p, A^{2}f(A)p, \ldots, A^{d-1}f(A)p\},$
$S_{(1)}=span\{f(A)^{2}p, Af(A)^{2}p, A^{2}f(A)^{2}p, \ldots, A^{d-1}f(A)^{2}p\}$
$d$
$S_{(2)}=f(A)S_{(3)}, S_{(1)}=f(A)^{2}S_{(3)}$








$A=(_{-1}0_{25}0000 -7500001 -9000001-3100001 -1800010 -300100)$
$A$ $f(\lambda)^{3}$ 6 $e_{1}$ ,e2, $e_{3}$ , $e_{4},e_{5}$ , $e_{6}$
$f(\lambda)^{3}$
$P$ $p=e_{6}$
Krylov $L_{A}(e_{6})$ $V=\mathbb{C}^{6}$ $S_{(3)}=$ span$\{e_{6}, Ae_{6}\}$
$span\{e_{5},e_{6}\}$
$s_{(2)}=$ span$\{f(A)e_{5}, f(A)e_{6}\},$ $S_{(1)}=$ span$\{f(A)^{2}e_{5}, f(A)^{2}e_{6}\}$
$S_{(2)}=$ span$\{(\begin{array}{l}0011-135\end{array}), (\begin{array}{l}0001-2-7\end{array})\},$ $S_{(1)}=$ span$\{(\begin{array}{l}12-7-338-23\end{array}), \ovalbox{\tt\small REJECT}^{0}-4-191)\}$
$S_{(3)},$ $S_{(2)},$ $S_{(1)}$ $e_{6},$ $f(A)e_{6},$ $f(A)^{2}e_{6}$
$f(x)-f(y)=\psi(x, y)(x-y)$ $\psi(x, y)=y+(x+1)$
$\psi(A, \lambda I)^{S}e_{6}, \psi(A, \lambda I)^{2}f(A)e_{6}, \psi(A, \lambda I)f(A)^{2}e_{6}$
$f(\lambda)=0$
$\psi(A, \lambda I)^{2}$ $\lambda$ 2 $\psi(A_{\}}\lambda I)^{3}$ 3 $\lambda$ 2
$f(\lambda)=0$
$\psi(x, y)^{2}$ $f(y)$ $\psi_{(2)}(x, y)$ ,
$\psi(x, y)^{3}$ $f(y)$ $\psi_{(3)}(x, y)$
$\psi_{(2)}(x, y)=(2x+1)y+x^{2}+2x-4,$ $\psi_{(3)}(x, y)=(3x^{2}+3x-4)y+x^{3}+3x^{2}-12x-9$






$S_{(r)}=$ span$\{g(A)p, Ag(A)p, \ldots, A^{d-1}g(A)p\}$
$S_{(r-i)}=f(A)^{i}S_{(r)}, i=1,2, \ldots,r-1$







$n\cross n$ $A$ $A$










$1 \leq l_{i}\leq m, l_{1}=\max\{r_{j,i}|j\in J\}, i=1,2, \ldots, q$
[12], [13],
[7], [8], [14], [15]
150
$\pi_{A,j}(\lambda)$












$J_{f}=\{j|r_{j}\geq 1, j\in J\}$
$Ker(f(A)^{\ell})=$ span$\{g_{j}(A)e_{j}|j\in J\}$
$A$ $\pi_{A}(\lambda)$ $f(\lambda)$ $l$
$Ker(f(A)^{\ell})=$ span$\{g_{j}(A)e_{j}|j\in J_{f}\}$
Jordan



















$A=( \frac{0}{0,026}5 -1-80111 -2500000 -1000001 -1100001 -200001)$









$S_{(2)}\subset Ker(f(A))$ $J_{f,2}=\{1,2, \ldots, 6\}$
$f(A)$
$f(A)=(-3120003 -600111-25250005 -15-100051-600111-4-10001)$






4 $e_{1}+3e_{6},e_{2}-e_{5},e_{3}-5e_{5}+5e_{6},$ $e_{4}-e_{5}-4e_{6}$ $Ker(f(A))$
$e_{3}-5e_{5}+5e_{6}$ $e_{4}-e_{5}-4e_{6}$ $S_{(1)}$









$\pi_{A,j}(\lambda),$ $j=1,2,$ $\ldots,$ $n$
1931
Krylov
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